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Do not push cork inside

Keep cork intact

Easy opening
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2  double wire

4  wire with rotating handle

5  screw with handles

6  twin prongs

7  self pullout screw

8  wire with long handle

9  pump

10  waiters remover
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Do not push
cork into bottle

Keep cork
intact

Sharp tip Deep thread Large pitch

Good screw

Do not
shake bottle

Do not
spill wine

Cost

Easy
openning

Innovative

Cork not air-tight Unreliable

Pump-based opener

Shallow thread

Small pitch Shear cork

Crumble cork

Break bottleAir Pressure

Centering
Control tool
insertion

        driving (screw)

    squizing prongs

sticking (needle)

(Easy)
cork
removing

(Safe)
screw
driving

(Precise)
centering

Handle/
lever

ScrewCenterer

Function

Tool
positioning

Tool
insertion

Bottle
opening

Bottle
opening

    (force from) outside

(force from) inside

screw-based

prong-based

pump-based

AND

        center

    perimeter

imaterial

OR
OR

OR

Cork
Removal

Bottle
opener

Bottle
opener

Positioner Tool Force
applicator

Screw-based

(a)

(b)

(c)

(d)

Structure
Screw-based

generalizes to

generalizes to



Generalizes
Specializes

Generalizes
SpecializesPosition

Issue

Argument

Questions
Is-Suggested-By

Expands-On
Responds

Read:
Verb

ObjectSubject Replaces
Questions
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Sub-Issue-Of
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Specializes

Based-On

Resolves

Supports
Objects-To

Resolution

Questions
Is-Suggested-By
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Do not push cork inside

Keep cork intact

Easy opening
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(a) House of Quality

influence
Tool insertion Keep cork intact

strength of

none 1 weak 3 medium 9 strong

(c) IBIS model of a correlation

influence

strong - negative strong +

Tool positioning Tool insertion

strength of

issue

center ->
far from bottle ->
cork is flexible ->
insertion is easy

none positive

(b) IBIS model of a tradeoff

Keep cork
intact

Deep thread

Large pitch

Shallow thread

Small pitch Shear cork

Crumble cork

Good screw
Sharp tip

Finite Element
Analysis

Bad Screw

Screw-based
remover

position

argument



General Graph-based Models

Conceptual
Structures

KIF EXPRESS

Influence
Diagrams

informal models formal models

KL-ONE
(extended)

Grid-based
Models

IBIS Relation
Diagram

Systematic
Diagram



Entity

sub
Entity

Function Structure Behavior

Systematic ML

Distributed System

RDBMS

Operating System

Hardware

Architecture Layers

Object System

Graph-Based Modeling Kernel

QFD Tools

Current Implementation

MIPS, SPARC, HP, RS6000, Alpha

Mach, Ultrix, Sun OS, HP-UX, AIX, OSF

BOS

ISIS

POSTGRESS, Informix

n-dim

stitchImplementation Language

prototype CQFD

n-dim layered
architecture






